Introduction: The Public Health Agency of Canada's Multi-sectoral Partnerships Initiative, administered by the Centre for Chronic Disease Prevention (CCDP), brings together diverse partners to design, implement and advance innovative approaches for improving population health. This article describes the development and initial priorities of an action research project (a learning and improvement strategy) that aims to facilitate continuous improvement of the CCDP's partnership initiative and contribute to the evidence on multi-sectoral partnerships.
Introduction
Co-operative and co-ordinated action across multiple sectors, including public and private institutions, is required to effectively address the most challenging public health issues, including the primary prevention of chronic diseases. [1] [2] [3] [4] These joint efforts are built on the premise that no individual organization or sector has the sole responsibility or capacity for improving population health. It is only through collaborative ventures that make best use of available resources, skills and talents that lasting advancements may be made in the prevention and control of chronic diseases such as cancers, heart disease and mental illness. [4] [5] [6] [7] [8] Consistent with this perspective, the Public Health Agency of Canada's (PHAC) Centre for Chronic Disease Prevention (CCDP) launched the Multi-sectoral Partnerships to Promote Healthy Living and Prevent Chronic Disease initiative in 2013 (http://www.phac-aspc.gc.ca/fo-fc/ mspphl-pppmvs-eng.php). This initiative supports multiple partnership projects involving public and private organizations to advance the use of evidence-informed interventions that address common risk factors for chronic disease. 9 To maximize the insights from this initiative, the CCDP has developed a learning and improvement strategy that will explore novel and time-sensitive questions not routinely captured through monitoring and evaluation.
In this article, we describe the components of the learning and improvement strategy for multi-sectoral partnerships, the procedures used for its development, and the CCDP's initial learning priorities.
Multi-sectoral Partnerships to Promote Healthy Living and Prevent Chronic Disease
The Multi-sectoral Partnerships to Promote Healthy Living and Prevent Chronic Disease initiative, administered by the CCDP, matches federal investments with those of private, not-for-profit and charitable sectors to diversify and increase the financial investments in chronic disease prevention, to share potential risks and mutual benefits among participating organizations and to increase the reach and impact of chronic disease prevention interventions. The initiative enables partners to co-create, co-invest and, increasingly, to co-manage projects.
To implement this initiative, the CCDP has transformed certain elements of its grants and contributions investments. For example, it has moved away from a traditional, time-limited solicitation, where applicants would be accepted only at certain times each year, to a two-step continuous intake that allows for ongoing partnership and project development. In addition, a pay-forperformance model has been implemented to improve program accountability: payments are made when jointly negotiated project milestones are reached. Milestone payments are based on project outputs and can include implementing an intervention in an agreed number of locations, completing evaluation requirements (e.g. submitting all baseline data) or developing project resources (e.g. a web portal, mobile app or trainer hub that support overall project goals). Further, to support the development of a strong evidence base for funded projects, the CCDP has put into place a way to consistently collect data on behaviour change, with options for projects to explore social return on investment.
Since launching in February 2013, the initiative has implemented 22 partnership projects (targeting physical activity, healthy living, tobacco use and injury prevention or addressing multiple risk factors) and has secured more than $38 million in leveraged funds.
Benefits and challenges of multi-sectoral partnerships
While multi-sectoral partnerships are important parts of the public health infrastructure in Canada and elsewhere, 
An opportunity for learning and improvement
On behalf of PHAC and consistent with its imperative for evidence-informed action, the CCDP is investing in a learning and improvement strategy to better understand multi-sectoral partnerships in public health for continuous improvement and to strengthen the evidence base related to partnerships. Other centres within PHAC; other departments, agencies, crown corporations or special operating agencies within the government; or other organizations (e.g. research funding agencies, universities, philanthropic foundations, private industries) with interests/responsibilities in learning about and improving multi-sectoral partnerships will also gain from this strategy. There are strong disciplinary traditions for this work, including organizational learning, that highlight the processes that enable individuals and institutions to change their mental models, norms, strategies and assumptions. 29 
Methods
The development of the learning and improvement strategy was informed by CCDP staff involved in the initial design and implementation of the multi-sectoral partnerships initiative, and a review of conceptual frameworks of multi-sectoral partnerships.
Consultations with CCDP staff
Consultations with the CCDP staff, led by CDW and JKG, were conducted on 21 March, 2014. A consultation guide was developed based on discussions with project leads and reviews of CCDP orientation materials (i.e. Partnership Guide, Decision-Making Framework to Assessing Potential Partners, Guidance for Contribution Funding RecipientsMeasuring Impact), and recent PHAC and policy documents. The consultation guide contained a series of questions to elicit participants' experiences with multi-sectoral partnerships, the intended impacts of PHAC's multi-sectoral initiative, the strengths and challenges of the existing partnership's monitoring and evaluation approaches, the areas of uncertainty that may be addressed through existing literature on multi-sectoral partnerships, the initial learning priorities, and the desirable characteristics of a learning and improvement initiative for the CCDP's multi-sectoral partnerships.
Seventeen CCDP staff members participated in the consultations through four focus groups, each with two to ten participants. Relevant groups were identified as those with existing knowledge and experiences in implementing or evaluating the 
Review of conceptual frameworks relevant to multi-sectoral partnerships
With the findings from the consultations, the CCDP working group and researchers from the Propel Centre for Population Health Impact jointly developed the aim of the review: to identify and describe relevant frameworks and/or conceptual models useful for understanding and explaining the characteristics, functions and impacts (intended and unintended) of multi-sectoral partnerships. For the purpose of this review, partnerships could be dyadic connections between organizations (from any sector) as well as connections between more organizations (often considered an inter-organizational network).
Search strategy
We limited our search strategy to peerreviewed and grey literature published in English in 2000 or later and searched five electronic databases: PubMed, Academic Search Premier, ABI/Inform, Scopus and Web of Science. The strategy, adapted to each database, used a combination of controlled vocabulary and free-text terms (see Table 1 ). Search terms were grouped into three broad categories to do with frameworks or models, multi-sectoral initiatives and organizational partnerships. Searches for each group were conducted individually and then combined to identify conceptual models relevant to partnerships with multi-sectoral representatives.
A reviewer removed irrelevant articles based on an initial screen of article titles, and two reviewers screened the abstracts of the remaining articles, resolving any disagreements via open discussion. (See Table 2 for the inclusion and exclusion criteria used.) Articles that did not describe a framework, conceptual model or theoretical model relevant to understanding multi-sectoral work and/or We also conducted a grey literature search of the websites of the FSG, the National Collaborating Centre Methods and Tools, Stanford Social Innovation Review and Tamarack Institute for Community Engagement for reports and publications that described the application of relevant frameworks to multi-sectoral initiatives and/or the development of learning and improvement strategies for multi-sectoral partnerships. In addition, we did an Internet search using Google (https://www.google.ca/) and DuckDuckGo (https://duckduckgo.com/) for combinations of key terms from the database search. The team reviewed the first five pages of each search and identified relevant documents. We applied the same criteria used for screening peer-reviewed literature to the website review and Internet search ( Table 2) .
Data extraction and synthesis
We extracted the following information from each of the relevant documents identified in the search: framework name; framework purpose and/or perspective; critical components/success factors; and domains of evaluation (including examples of respective indicators, where provided). We grouped frameworks according to macro-, meso-and micro-perspectives. Macro-level frameworks provide high-level guidance to understand the social impact of multi-sectoral collaboration. Meso-level frameworks describe how collaboration works and the factors that are important for organizing partnerships. Micro-level frameworks provide the broad domains necessary for understanding how partnerships work as well as more specific, individual indicators, tools or measures of partnership activity.
We categorized frameworks with elements from more than one level according to the highest level of application.
Information for each framework was extracted, tabulated and summarized using a narrative initiative.
Development of the learning and improvement strategy
During consultations, CCDP staff began to uncover the practical challenges of brokering, implementing and evaluating multi-sectoral partnerships and the broad areas where information is not routinely gathered during standard monitoring and evaluation activities. CCDP staff were also interested in improving their understanding of the critical success factors of inter-organizational partnerships, key measurement domains and partnership performance assessment techniques. Based on these interests, the literature review focussed on partnership frameworks that summarized the concepts that relate to multi-sectoral partnerships. To blend the practical insights gained from the CCDP consultations with the conceptual insights from the literature review, we developed an overarching strategy that built on current knowledge of multi-sectoral partnerships and responded to the specific needs of CCDP staff. Information about learning cycles 31 and continuous quality improvement 32 helped generate a strategy that is flexible, iterative and tailored to the specific context of multisectoral partnerships, with 3-to 4-month long prioritized learning cycles that ensure responsiveness to time-sensitive issues and the best use of existing resources.
A draft strategy was developed by the joint CCDP-Propel team and refined through discussions with 33 members of the CCDP.
Results

Consultations
The consultations identified a range of concepts, ideas and needs related to PHAC's multi-sectoral partnership initiative, including understanding partnership impact, design, performance, development and improvement. In particular, the consultation process highlighted three key themes:
( 
Frameworks review
The search strategy identified 5363 articles, of which 5066 were screened out following a review of titles, leaving 297 for abstract/ full text review. During the full text review, 204 were excluded, leaving 93. We screened search results a second time to identify the most relevant and recent articles and eliminate duplication, and excluded 17 papers published before 2007. Finally, we reviewed the remaining 76 papers for relevancy and/or inclusion of the equivalent of a framework and excluded 56.
The grey literature search identified 26 documents, of which 12 were excluded as per set criteria, for a total of 14.
In total, we reviewed 34 articles on 19 unique frameworks relevant to developing a learning and improvement strategy for multi-sectoral partnerships. Table 3 lists the 19 macro-, meso-and micro-level frameworks included in this review. In contrast, shared value promotes investments in long-term business competitiveness while promoting social and environmental objectives. 35 For those partnerships convened to generate shared value, multisectoral partnerships are thought to provide critical tools for achieving both business outcomes (e.g. increased revenue, market share, profitability) and social outcomes (e.g. improved care of patients, reduced carbon footprint, improved job skills).
Macro-level frameworks
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Compared to shared value and social innovation frameworks, collective impact focusses on multi-sectoral partnerships, which are thought to be influenced by five core conditions: a common agenda; shared [39] [40] [41] Underlying the success of collective impact initiatives is a continuous learning process built on shared measurement and ongoing evaluations, which capture process and outcome indicators matched to the stage of partnership evolution. 41 
Meso-level frameworks
In this review, we consider meso-level frameworks as those that focus explicitly on the workings of partnerships. The mesolevel frameworks listed in Table 3 differ in their specific focus, such as the formation of partnerships, the success factors that drive them and the expected outcomes/impacts. Common themes across the frameworks relate to the importance of context; the need to clearly identify the problem; the processes necessary for building and maintaining partner engagement; the importance of understanding and interacting; and links to partnership outcomes.
Context
Context may be considered from both an outer and inner perspective. Outer context is the external setting, including the norms, resources, regulations and operations of societies, as well as existing policy, political and legal conditions that affect a partnership. 12, 44, 45 Inner context includes existing corporate and organizational cultures, structures and policies that may be influenced by organizational members 12 and how the characteristics of individual organizations and history of interactions influence partnerships and their outcomes. 46 Identifying and framing the problem Multiple meso-level frameworks highlight how important it is to understand the issue or problem the multi-sectoral partnership is addressing as well as its boundaries (i.e. what is contained in the given system, such as organizations, relationships, histories and cultures). 44 Successful partnerships engage different stakeholder groups in an explicit process that aims to incorporate diverse perspectives; this may include developing purpose statements and mandates, committing resources and agreeing on decision-making structures.
13,44
Partnership processes Partnership processes form the daily activities of partnership work and involve forging agreements, building leadership and legitimacy, fostering trust among partners, managing conflict and planning for ongoing partnership activities. 13 The collaborative value creation framework matches partnership processes with stages of partnership evolution; it suggests that, as collaborative structures move toward transformational forms, relationship structures shift to more sharing of resources, more intense interactions, higher strategic values and greater engagement in opportunities for innovation. 10, 11 Specific processes may include delivering educational/ training sessions, marshalling external resources or monitoring implementation activities. 45 Within the different stages of partnership development (e.g. formation, selection, implementation, design and operations, institutionalization), many subprocesses exist, such as mechanisms for mapping organizational fit, undertaking formal and informal risk management processes and exploring different structures and design features to enable experimentation in the pursuit of shared value (such as convening groups for joint decision making, building trust and navigating organizational autonomy 47 ).
Interactions
Many frameworks recommend examining interactions between components of partnerships to understand and improve the function of the partnership. Interactions may be understood by examining interorganizational alignment; relative strengths and weaknesses of organizations (competitors and collaborators); barriers between organizations; and power imbalances. 12 The Systems Change Framework identifies distinct processes for examining interactions between system parts, including how these interactions may be used to identify points for leveraging change. 44 Introducing processes that map interactions between organizations may be an important step towards a more sophisticated understanding of how multi-sectoral relationships operate within broader social contexts.
Partnership outcomes
Partnership outcomes may be considered as first order outcomes (short-term results of partnership work); second order outcomes (e.g. co-ordinated action, changes in practice or changes in perceptions); and third order outcomes (e.g. co-evolution, the formation of new institutions, and new norms).
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Outcomes may also include intentional and unintentional changes in desired states, the development of new social goods or technological innovations, improved inter-organizational learning, increased interaction among organizational members, greater capacity to access resources, increased ability to serve clients (if service provision is an activity) and improved problem-solving capacity. 48 Given this diversity, it is critical that outcome measures are appropriate for a given partnership and its stage of development.
Micro-level frameworks
Micro-level frameworks provide the broad domains necessary for understanding partnership work as well as more specific indicators of partnership activity (including specific data-collection tools).
Of the micro-level frameworks reviewed, three relate to inter-organizational networks, [49] [50] [51] while the remainder are more broadly relevant to collaboration and partnerships. From this broader perspective, the framework and processes for collaborative action in public health identify five domains necessary for partnership work: assessment and collaborative planning, implementing targeted actions, changing conditions in communities and systems, achieving change in behaviour, and improving health and health equity. 52 These domains include explicit indicators of success, such as the presence of a common purpose, clearly articulated logic models, explicit roles, and designated and distributed leadership.
While long-standing challenges exist in establishing causal links between network co-ordination and performance, Gulati et al. 49 proposed three domains for understanding network success-reach, richness and receptivity-and provide specific indicators for each, such as distance between partners, trust, commitment and tie multiplexity. In contrast, the Health Promotion Networks Framework Learning and improvement strategy Figure 1 shows the CCDP's six-phase learning and improvement strategy for the multisectoral partnerships initiative. These learning cycles, mapped to Kolb's 31 stages of learning (feeling, observing, thinking and doing), enable the CCDP to rapidly prioritize guiding questions relevant to multi-sectoral partnerships, collect and analyze necessary information informed by evidence-based practice and package information in formats useable to CCDP staff (and potentially others).
1. Prioritization-Refining and prioritizing learning and improvement needs to do with multi-sectoral partnerships.
Initial consultations with CCDP staff provided an overview of the CCDP's multisectoral initiative and helped identify a number of potential directions for learning and improvement (see Figure 2) . These learning needs, informed by the initial assumptions guiding the multi-sectoral initiative (e.g. improving reach, use of resources and amplifying impact), provide useful starting points for developing specific questions to explore through a learning and improvement strategy. Ongoing development of these questions requires engaging with individuals and teams from the CCDP and, potentially, with organizations partnering with the CCDP through multisectoral partnership projects. Such prioritization processes may involve in-person workshops or modified Delphi processes for gathering large group perspectives. 54 2. Evidence mapping-Mapping of prioritized learning needs against existing partnership frameworks.
Phase 2 draws on relevant literature to help decide how the CCDP's learning needs will be addressed, including how problems would be defined and solved. This involves mapping prioritized areas to relevant partnership frameworks using a number of alignment criteria, including the level at which information is desired, the stage of partnership evolution and the level of detail required. For example, a key learning need for the CCDP relates to understanding the reach of existing multi-sectoral partnership projects. Initial mapping to conceptual partnership frameworks helps identify different aspects of reach (e.g. to target individuals, organizations, sectors, communities), factors influencing the reach and how this knowledge may be used to continuously improve the CCDP's partnership initiative.
3. Methods and tools-Identifying methods and tools for gathering information to address multi-sectoral partnership learning needs.
The reviewed frameworks provide direction on how a learning need of a multisectoral engagement might be framed, as well as the tools for gathering relevant data. Among the primary considerations are the levels at which information is sought (broad initiative, project and/or organization) and the stage of development of the partnership project. According to the literature on learning organizations, organizational-level information may focus on organizational roles, internal organizational structures and processes, organizational benefits from partnering or organizational learning culture. For example, for the CCDP's initial learning priority, which focussed on reach, relevant information may be collected from existing assets, including existing project reports and key informant interviews with CCDP, PHAC staff and external partners.
For project-level information, key foci may include mapping inter-organizational relationships within partnership projects; identifying and mapping communities of practice within partnership projects; and monitoring stages of collaboration within partnership projects. These domains may be explored to understand how individuals and organizations within partnership projects work with each other; the available communication channels; and the frequency and intensity 
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of communications within partnership projects. 55 To gather information about these project-level foci, newer data-collection approaches (such as social network analyses) may be useful alongside traditional qualitative and quantitative techniques. 53 At the broad initiative level, information from across the suite of partnership projects may be required to provide the CCDP with insights into the early stages of partnership formation, including the core conditions (and linked indicators) of collective impact, such as shared agenda setting and shared measurement. To capture information on the CCDP's multisectoral initiative, relevant indicators may include how partners and the broader community understand and articulate the problem; the degree to which partners understand how they will participate in the shared measurement system; and observed changes in partners' activities to align with the shared plan of action. 41 In contrast, for partnerships at mid/late stages of development, initiative-level information may focus more on outcomes using techniques such as outcome mapping or ''most significant change'' to help describe initiative impacts. 56 This learning and improvement strategy provides the CCDP with important opportunities to develop, test and refine indicators for measuring partnership effectiveness.
4. Analysis and synthesis-Analyzing and synthesizing information: using relevant analytical lenses. Applying a realist lens helps bring together a diverse set of evidence and generates policy guidance that may serve as useful input into group sense-making discussions (the collective interpretation of new information) for the CCDP. Using feedback to connect information with relevant individuals and groups to promote understanding, questioning, problem solving and application to the CCDP's partnership practice.
A key component of the learning cycle initiative is to ensure information is accessible to relevant audiences. While the primary audience of the learning and The CCDP's multi-sectoral initiative, which involves many traditional and non-traditional partners, is trying to achieve social and economic gains by harnessing the expertise, resources and reach of diverse partners. In this article, we describe the CCDP's approach to developing a learning and improvement strategy for multi-sectoral partnerships. While the intended user of this strategy is the CCDP itself, the strategy may be applied to other government and non-governmental groups and agencies.
The evidence-informed learning and improvement strategy for multi-sectoral partnerships we outline here is consistent with current perspectives of population health intervention research.
59,60
The CCDP's multi-sectoral partnership initiative carries the hallmarks of a population health intervention: action is preceding the science; innovations are being implemented by a team responsible for policy and practice; a broad range of relevant knowledge is used to shape and understand the initiative; the effort is underpinned by a desire for large-scale social change; and the outcomes of the initiative require time to emerge. 61 Counter to hypothesis-driven research methodologies, this type of population health intervention calls for an embedded research design that is able to rigorously capture, assess and share how such practices work, under what conditions, for whom and why. 61 It is this ''learn as we go'' philosophy that has informed the genesis of the CCDP's learning and improvement strategy for multi-sectoral partnerships, and which is likely relevant to other government initiatives, including those of PHAC and other government departments. Initial learning priorities, which focussed on understanding partnership reach, intended and unintended effects, and capturing practice-based knowledge, stand to make important contributions to the scientific literature related to partnerships, as well as enhance the CCDP's multi-sectoral partnership improvement efforts and the nascent efforts of other government departments in this area.
Strengths and limitations
This study has two primary limitations. First, consultations were restricted to CCDP staff and so the perspectives and experiences of others in the multi-sectoral partnership initiative have not been captured. As the learning and improvement strategy for multi-sectoral partnerships is implemented, it will be important to broaden the range of participants and include those from other branches and divisions of PHAC and from partnering organizations. Plans are in place to capture these perspectives, as they relate to reach, through data collection with external partners (from public and private sectors).
Second, the review of published frameworks, while systematic, may not be comprehensive, and there may be other relevant frameworks and models that we did not include in this study. Nevertheless, the frameworks we reviewed provide a diverse set of perspectives on the structures, functions and outcomes of multi-sectoral partnerships.
A first cycle of the strategy will focus on understanding the reach of existing partnership projects and a second on the unanticipated effects (positive and negative) of different partnership projects. Findings from both cycles will contribute to ongoing efforts to capture and learn from the practical experiences of those in the partnership initiative.
Conclusion
In this article, we outline the CCDP's approach to learning from and improving its multi-sectoral partnership initiative projects. The strategy described here provides the CCDP, and potentially others, with an evidence-informed, practical and flexible means for identifying and addressing key learning needs related to multisectoral partnerships in ways that meet the time-sensitive demands of those seeking to influence public policy. Multi-sectoral partnerships for complex health issues are not new, yet our understanding of them is limited. Ideally, the learning and improvement strategy for multi-sectoral partnerships described in this article will help the CCDP and others identify and fill key knowledge gaps and advance the capacity of multi-sectoral initiatives to address pressing health concerns that affect Canadians.
